ANNALS 


0 


PHYSICS 


Editor 
Herman Feshbach 


Assistant Editors 


A. Dalgarno Roman W. Jackiw 
Henry Ehrenreich Arthur M. Jaffe 
Editorial Council 

A. Arima L. Kadanoff R. V. Pound 
D. Brink S. E. Koonin D. Scalapino 
S. Deser Y. Nambu F. Wilczek 
J. Eisenberg L. Okun C. M. Will 
J. A. Golovchenko J. P. Ostriker K. Wilson 


Bernard T. 


Founding Editors 


Philip M. Morse 
Feld Herman Feshbach Richard Wilson 


VOLUME 225 - 1993 


ACADEMIC PRESS, INC. 


Harcourt Brace & Company 
San Diego New York Boston 
London Sydney Tokyo Toronto 


Copyright © 1993 by Academic Press, Inc. 


ALL RIGHTS RESERVED 


No part of this publication may be reproduced or transmitted in any form or by any means, electronic 
or mechanical, including photocopy, recording, or any information storage and retrieval system, without 
permission in writing from the copyright owner. 

The appearance of the code at the bottom of the first page of an article in this journal indicates 
the copyright owner’s consent that copies of the article may be made for personal or internal use, or for 
the personal or internal use of specific clients. This consent is given on the condition, however, that 
the copier pay the stated per copy fee through the Copyright Clearance Center, Inc. (27 Congress 
Street, Salem, Massachusetts 01970), for copying beyond that permitted by Sections 107 or 108 of the 
U.S. Copyright Law. This consent does not extend to other kinds of copying, such as copying for general 
distribution, for advertising or promotional purposes, for creating new collective works, or for resale. 
Copy fees for pre-1993 articles are as shown on the article title pages; if no fee code appears on the title 
page, the copy fee is the same as for current articles. 


0003-4916/93 $9.00 


This journal is printed on acid-free paper. 


© 


Printed by Catherine Press, Ltd., Brugge, Belgium 


CONTENTS OF VOLUME 225 


NUMBER 1, JuLy 1993 


LeszEK M. SOKOLOWSKI, FRANCO OCCHIONERO, MARCO LITTERIO, AND 
Luca AMENDOLA. Classical Electromagnetic Radiation in Multidimen- 
sional Space-Times : re, ee eee ae ee 

HasAN M. HaQ AND MICHAEL CRESCIMANNO. Adiabaticity in the 
Hamiltonian Functional Integral Bo 

B. Copp! AND P. DETRAGIACHE. ee Plasma Byrodes Producing 
Magnetic Reconnection 

THOMAS F. JORDAN. Reconstructing | a Nonlinear Dames mona: 
for Testing Quantum Mechanics. eS a ace 

HENRY E. KANDRUP AND P. J. MORRISON. iFeniiuanee Structure of the 
Vlasov—Einstein System and the Problem of Stability for Spherical 
Relativistic Star Clusters . 


ABSTRACTS OF PAPERS TO APPEAR IN FUTURE ISSUES 


NUMBER 2, AuGusT 1, 1993 


CHRISTOPH BEST, PAWEL GORNICKI, AND WALTER GREINER. The Phase- 
Space Structure of the Klein—Gordon Field . 

D. S. KULSHRESHTHA, J.-Q. LIANG, AND H. J. W. MULLER- KIRSTEN. 
Fluctuation Equations about Classical Field Configurations and Super- 
symmetric Quantum Mechanics . SG Once: Sapte, peeersaeey- 

V. BARONE, V. PENNA, AND P. SODANO. Scattering States in Conformally 
Invariant Quantum Mechanics . 

D. CANGEMI AND R. JACKIW. Poincaré Gauge Theory a Gravitational 
Forces in (1 +1) Dimensions . Px ine 

B. MoussaLLaM. Chiral Expansion, free ise ravaaenieitore oath the 
Skyrmion Mass. : a en So, ae er ae 

N. S. MANTON AND B. J. SCHROERS, Bundles over Moduli son and the 
Quantisation of BPS Monopoles ite Aah ee aeets 

K. GUTTER, P.-G. REINHARD, K. WAGNER, AND C. TOEPFFER. Dissipative 
Linear Response in a Fermion System, II . 


ABSTRACTS OF PAPERS TO APPEAR IN FUTURE ISSUES 


AUTHOR INDEX FOR VOLUME 225 


114 


167 


169 


191 


212 


229 


264 


290 


339 


388 


390 


. a 
— 
~~ - 
—.": 
S ee » Le — 
sro wate 4 Sista ae 
alas Its wiideal mnemA ands -s 

7 corn T-—peed tenth ; = 


ae as, GoM wen ee 

| secular | eet. i) 

; ree, enh un awicgerel) 9) eee Cree a - 
= ayteohaoed SSRgene sl aa 
prea etre ra! a aT? ice 


» 
rintd. musyritin - 


ts iW) getest ql 
a i : ‘ rrevhel rap Ges § yes a) ae 
; al Li ahi arte ii d 

I 7 7 - : : .) he - 
. ~ oer or | | 
Suefw oy rer ogee Lo 

=A &, (rt weer em me 
pes — ee ba, be 


a | edn ote eee 


i of Lene ateeWians ree mwa 

irs Peat tae) vida 
<mibiaei: LM ae anes 0.1 iets 

ws “epee boop eee ee eS i deans 
2 tanto? AP em Fea abet 


Te el i Bos en 


Annals of Physics 
INFORMATION FOR AUTHORS 


Annals of Physics is devoted to the publication of papers describing original work in all areas of basic 
physics research. Original papers only will be considered. Manuscripts are accepted for review with the 
understanding that the same work has not been published, that it is not under consideration for publi- 
cation elsewhere, and that its submission for publication has been approved by all of the authors and 
by the institution where the work was carried out; further, that any person cited as a source of personal 
communications has approved such citation. Written authorization may be required at’ the Editor’s 
discretion. Articles and any other material published in Annals of Physics represent the opinions of 
the author(s) and should not be construed to reflect the opinions of the Editor(s) and the Publisher. 

Authors submitting a manuscript do so on the understanding that if it is accepted for publication, 
copyright in the article, including the right to reproduce the article in all forms and media, shall be 
assigned exclusively to the Publisher. The Publisher will not refuse any reasonable request by the author 
for permission to reproduce any of his or her contributions to the journal. 

Manuscripts should be submitted to the Editor: 


Dr. Herman Feshbach 

Annals of Physics 

Room 6-318A 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 02139, U.S.A. 


Form of Manuscript: Submit manuscripts in duplicate—either the original (typewritten or printed) 
manuscript and one copy or two clear, even-density photocopies, preferably triple-spaced but at least 
double-spaced—on one side of 8.5 x 11-inch white paper, and leave wide margins. For longer papers, if 
it is convenient, one of the two copies should be double-sided. Number each page. Page 1 should contain 
the article title, author and coauthor names, complete affiliation(s) (name of institution, city, state, 
and zip code), and a short abstract. Also place on page 1 any footnotes to the title (indicated by super- 
script *, *, +). At the bottom of page 1 note the number of manuscript pages, figures, and tables. 
Page 2 should contain a proposed running head (abbreviated form of the title) of less than 35 characters. 
It should also contain the name and mailing address of the author to whom proofs should be sent. 
Include telephone, fax, and electronic mail contact information, if available. A copy of the title page with 
the abstract and a copy of the reference page(s) should be submitted in addition to the two complete 
manuscripts. 


Personal Computer Disks. Manuscripts may be submitted to Annals of Physics on personal computer 
disks after the manuscript has been accepted and after all revisions have been incorporated onto the 
disk. Label the disk with the type of computer used, the type of software and the version number, and 
the disk format. All tabular material will be typeset conventionally. Art must be prepared as camera- 
ready copy; see the section on Figures below in this Information for Authors. 

A hard copy printout of the manuscript that exactly matches the disk file must be supplied. Academic 
Press will not accept disks without accompanying printouts of all files on the disk. File names must 
clearly indicate the content of each file. The manuscript will be edited according to the style of the journal, 
and the proofs must be read carefully by the author. Disks that are not translatable or economical to 
process will not be used. The publisher reserves the right not to use the disk. 

For further information on preparing disks for typesetting conversion, please contact the publisher 
(Editorial Supervisor, Journal Division, Academic Press, Inc., 1250 Sixth Avenue, San Diego, California 
92101; telephone: (619) 699-6415; fax: (619) 699-6800). 


List of Symbols. For manuscripts with typed mathematics, and where standard symbols are used, a 
symbols list is not required. If the text or equations contain any unusual or handwritten symbols, please 
attach to the manuscript a complete list of these symbols, handwritten or typed to agree with their 
appearance in the manuscript. Identify the symbols typographically, not mathematically. This list will 
not appear in print but is essential in order to avoid costly author's corrections in proof. Distinguish 
between “oh,” “zero”; “ell,” “one”; “kappa,” “kay”; upper- and lowercase “kay”; etc. Indicate also when 
special type is required (German, Greek, vector, scalar, script, etc.); all other letters will be set in italic. 


Figures should be numbered consecutively with Arabic numerals in order of mention in the text; each 
figure should have a descriptive legend. Legends should be typed together on a separate sheet, double- 
spaced. All figures and illustrations are to be submitted in such form as to permit photographic 
reproduction without retouching or redrawing. Lettering on drawings should be of professional quality 
or generated by high-resolution computer graphics and should be large enough (10-12 points) to take 
a reduction of 50-60%. Drawings should be made with black India ink on tracing linen, smooth-surface 
white paper, or Bristol board, no larger than 8.5 x 11.5-inches overall (21 x 27.5 cm). Alternatively, high- 
quality computer graphics may be acceptable. Graph paper, if used, should be ruled in blue. High-quality 
glossy prints are acceptable. Photocopy prints are not acceptable; however, copies of figures must be 
included in each copy of the manuscript. 


Tables. Number tables consecutively with Roman numerals. Extensive tables will be reproduced 
photographically and so should be typed carefully and in the exact format desired. Authors will be 
charged for any new photoreproductions necessitated by changes in proof. Use superscript lowercase 
italic letters for footnotes and type immediately below the table. Type tables double-spaced, including 
titles and footnotes. Do not underline table titles; reserve underlining for text that is to be italicized. 


Equations should be typewritten and the number in parentheses at the right margin. Reference to 
equations should use the form “Eq. (3)” or simply (3). Superscripts-and subscripts should be typed or 
handwritten clearly above and below the line, respectively. Use the exponent '/? wherever possible. 


“Style.” In general, authors should be guided by the Style Manual, 1990, of the American Institute 
of Physics, 335 East 45 Street, New York, NY 10017, but 


References should be styled and punctuated according to the following examples: 


1. H. D. Stvak, Ann. Phys. (N.Y.) 159 (1985), 351. 

2. G. B. ARFKEN, “Mathematical Methods for Physicists,” 3rd ed., p. 20, Academic Press, New 
York, 1985. 

3. J. M. AITKEN AND E. A. IRENE, in “Treatise on Materials Science and Technology” (H. Herman, 
Ed.), Vol. 24, p. 50, Academic Press, New York, 1985. 


Cite references in the text by an Arabic numeral between square brackets, as [1], [1, 2], 
[1, Theorem 1.5], etc. Type references consecutively on a separate page, double- or triple-spaced 
throughout. 


Footnotes in text should be avoided if at all possible. If they must be used, identify by superscript 
numbers and type together on a separate page, double- or triple-spaced. 


Proofs. Proofs will be sent to the author, with a reprint order form. Authors will be charged for 
alterations in excess of 10% of the cost of composition. 


Reprints. Fifty reprints without covers will be provided free of charge. Additional reprints may be 
purchased; an order form will be included with the proofs. 


New & Forthcoming Books from Taylor & Francis 


Spin Glasses 
An Experimental Introduction 
John A. Mydosh, The Netherlands 


The phase of condensed matter known as spin 
glasses has become a vital and productive area of 
research. Historically, experiment has suggested un- 
usual effects that seem to be at discord with physical 
intuition. The author describes these materials first 
from the premise of experiment, and then by citing 
recent advances in finding and measuring spin glasses. 


280pp * 1993 + 0-7484-0038-9 Hardcover $95 


Physics of Creep and 
Creep-Resistant Alloys 
F.R.N. Nabarro and H. Filmer 


Unique in its approach, this invaluable introduction 

to the physics of creep concentrates on the physical 

principles underlying observed phenomena science. 

Following a brief mathematical treatment, the au- 

thors introduce empirical laws and observations. 
200pp * Winter 1993 + 0-85066-852-2 $75 (tent.) 


Relativity in Our Time 
Mendel Sachs, SUNY-Buffalo 


Dealing with the entire span of relativity, this book 
concerns the relevance of Einstein’s theory to human 
relations in contemporary times. It is a very profound 
discussion about one of the greatest of all pillars of 
20th Century thought and science. The author starts 
from the early history of Galileo and Faraday, and 
arrives at the foundation of the special theory. 

165pp + Fall 1993 * 0-7484-0117-2 Hardcover $49.50 (tent.) 

0-7484-0118-0 Softcover $19.95 (tent.) 


The Critical Point 
C. Domb, Israel 


The physics of states on either side of a barrier, or 
transitional state, is usually well understood. It is the 
transition between these states that is both the least 
understood and the most interesting and revealing. 
This book provides the theoretical model and appre- 
ciation of what is occurring as the system abruptly 
cascades from one state to another. 


300pp + Fall 1993 * 0-85066-754-2 Hardcover $99 (tent.) 
0-7484-0072-9 Softcover $55 (tent.) 


ACADEMIC 


JOURNALS 


[9 xcellence in Scientific Publishing 
When you need the latest information, turn 
to Academic Press. We publish journals 


covering 30 disciplines. Respected in their 
fields, Academic Press journals have carried 
a reputation of quality for 50 years. 


For information concerning a particular journal or 
discipline, please write or call: 


ACADEMIC PRESS, INC. 
Journal Promotion Department 
1250 Sixth Avenue 

San Diego, CA 92101, U.S.A. 

(619) 699-6742 


To Order Call Toll Free 1-800-821-8312 © 1900 Frost Rd., Suite 101 ¢ Bristol, PA 19007 


Journal Disciplines 


Accounting and 
Management 

Anthropology and 
Archaeology 

Astronomy 

Biochemistry and 
Molecular Biology 

Biology 

Biomedical Sciences 
and Basic Medical 
Research 

Botany 

Chemistry 

Clinical Medicine 

Clinical Psychology 
and Psychiatry 

Computer Science 

Earth Science 

Economics 

Education 

Engineering 


Environmental Sciences 


Food Sciences 
and Nutrition 
History 
Immunology 
and Pathology 
Language Sciences 
Law 
Library and 
Information 
Sciences 
Mathematics 
Neurosciences 
Physics 
Psychology 
Social Sciences 
Speech and Hearing 
Sciences 
Toxicology and 
Pharmacology 
Zoology 


Journal of 
Computational 
Physics 


Editor 

Philip L. Roe, University of Michigan, Ann Arbor 
The Journal of Computational Physics thoroughly treats the 
computational aspects of physical problems, presenting 
techniques for the numerical solution of mathematical 
equations arising in all areas of physics. The journal seeks 
to emphasize methods that cross disciplinary boundaries. 


Research Areas Include 
¢ Computational methods 
¢ Numerical analysis 


Volumes 104-109 (1993), 12 issues In the U.S.A. and Canada: $1106.00 
ISSN 0021-9991 All other countries: $1334.00 


Sample copies and privileged personal rates are available upon request. 
For more information, please write or call: 


ACADEMIC PRESS, INC. 
Journal Promotion Department 
1250 Sixth Avenue, San Diego, CA 92101, U.S.A. 
(619) 699-6742 


All prices are in U.S. dollars and are subject to change without notice. 
Canadian customers: Please add 7% Goods and Services Tax to your order. 


